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IP Version Change Log 
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1. The IP interface adds de-emphasis and TX swing configuration 
functions; 


2. The IP interface adds the receiving coupling configuration function; 
3. Add 64B66B, 64B67B bit width module configuration function; 
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When it works, it performs the function of abnormal reset and 
recovery. 
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V1.5a | 45MV, and the IP interface is open for user configuration; 2021-01-23 
2. Rx OOB signal detection function update and optimization. 


2020-02-17 
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1. The default value of the Rx signal detection threshold is changed to 
72MV, and the IP interface is opened to 45/54/63/72MV 
Configurable, where 45MV and 54MV are added as Reserved; 

2. The default bit width of PRBS inside the PMA is consistent with the 
user's configuration on the IP interface, which is convenient for 
debugging; 

3. Update the reset sequence function module. When TX LANE is 
V1.6 reset alone, only the TX_PD_DRIVER and TX_PD_PISO ports are 2021-10-20 
operated, and TX_PD_CLKPATH is not operated. When RX LANE is 
reset alone, the PD port is not operated to solve the problem of 
probabilistic crosstalk when powering on and off through the port; 
4. Fix the problem that when the Tx External PLL Ready and Rx 
External PLL Ready ports are checked in the IP configuration 
interface, the ports are not actually released; 

5. UG update. 
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Chapter 1 Preface 


This chapter describes the scope of application of this manual, the structure of the manual and 
the related text specifications to help users quickly find the information they need. 


1.1 About this brochure 


This manual is a user guide for the HSSTLP (High Speed Serial Transceiver Low Performance) IP 
product from Violet. The IP is based on the HSSTLP resources in Logos2 series products. This manual 
mainly includes IP usage guide and related appendix. This manual provides users with a quick overview 
of the HSSTLP IP features and how to use it. 


1.2 Manual Specifications 


Table 1-1 Description of text specifications 
TEXT PRINCIPLES OF USE 


Attention If the user ignores the attention content, it may cause certain 
adverse consequences or fail to operate successfully due to 
misoperation. 

Description | Instructions and tips provided to the user. 
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Chapter 2 IP Usage Guidelines 


This chapter describes the HSSTLP IP-related usage guidelines, including IP introduction, IP block 
diagram, IP generation flow, Example Design, IP interface description, IP register description, typical 
applications, descriptions and considerations, and IP debugging tools. More detailed information 
about the design flow can be found in the following PDS help documents. 


@ Pango Design Suite Quick Start Tutorial[1] 


Pango Design Suite User Guide[2] 


O 
e IP Compiler User Guide[3] 
O Simulation User Guide[4] 


2.1 IP Introduction 


HSSTLP IP is an IP based on the HSSTLP resource in the Logos2 family of products and can be 
configured and generated using the IPC (IP Compiler) tool in the company's PDS (Pango Design Suite) 
suite. 


2.1.1 Main Features 


Features supported by HSST IP include: 


e Support for four independent configurations of channels; 

e Support four working modes of "duplex", "transmit only", "receive only" and "off" for each 
channel independently modes; 

e Support for standard protocols (GE/SGMII, PCIEx1/PCIEx2/PCIEx4, XAUI); 

e Support for customer-defined protocols; 

e Support for Line Rate configuration; 

e Support for user-side interface bit-width configuration; 

e Configurable number of PLLs supported; 

e Support for reference clock configuration; 

e Support for 8B10B codec enable configuration; 

e Support 64B66B, 64B67B pass-through mode configuration; 

e Support Word Alignment enable configuration and COMMA sequence value configuration; 

e Supports Channel Bonding enable configuration and Bonding sequence value configuration; 

e Supports CTC enable configuration and CTC operation sequence value configuration; 

e Support for signal swing configurations; 

e Support for de-emphasis configurations; 

e Support for AC/DC coupling configuration at the receiving end; 

e Supports Termination mode configuration on the receiving end; 

e Provides referenceable HSSTLP reset sequences. 
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Chapter 2 IP Usage Guidelines 


Table 2-1 HSSTLP IP Applicable Devices and Packages 


APPLICABLE DEVICES SUPPORT PACKAGE TYPE 
PG2L100H ALL 
2.2 IP Block Diagram 
HSSTLP IP 
HSSTLP power and reset 
interface 
aa. i 1 LANE 
Rate switching interface <: A > — 
Status interface ; 
User interf. 
read PLL | | LANE 
APB bus interface 
HSSTLP Serdes side serial 
differential interface 
PLL LANE 
Reset LANE 
P| 


Reset Sequence Interface >} sequence 


Figure 2-1 Block diagram of HSSTLP IP structure 


HSST IP includes HSSTLP, APB Bridge and reset sequence, the overall block diagram is shown in 
Figure 2-1. HSSTLP is the HSSTLP IP hard core resource that comes with the device. HSST contains 4 
LANEs and 2 PLLs inside; APB Bridge completes the APB interface mapping from the user-side APB bus 
interface to 4 LANEs and 2 PLLs inside HSST; the reset sequence controls HSSTLP For the timing flow of 
power-on, reset, and rate switching, see the reset sequence interface in Table 2-12 Common Interface 
List for specific functions. 
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2.2.1 HSSTLP 


See the UGO40008_Logos2 Series FPGA High Speed Serial Transceiver (HSSTLP) User's Guide [8] 


for HSSTLP specific features. 
2.2.2 APB Bridge 


The HSSTLP IP has 4 LANEs and 2 PLLs internally, each with its own set of configuration registers 
and address space. To facilitate user access, the IP adds an APB Bridge module, which allows users to 


access all LANEs and PLLs through a single APB bus interface. 


The address bus width of LANE or PLL is 12bit, and APB Bridge adds 4bit address as the chip select 


signal, so the address bus is 16bit, as shown in Table 2-2. 


Table 2-2 APB Address Mapping! 


ADDRESS RANGE 


REGISTER 


0x0000~0x03FF 


LANEO PCS 


0x0400~0x07FF 


LANEO PMA RX 


0x0800*0x0BFF 


LANEO PMA TX 


Ox0CO0O~OxOFFF 


Reserved 


0x1000~0x13FF 


LANE1 PCS 


0x1400~0x17FF 


LANE1 PMA RX 


0x1800~0x1BFF 


LANE1 PMA TX 


0x1C00~0x1FFF 


Reserved 


0x2000~0x23FF 


LANE2 PCS 


0x2400~0x27FF 


LANE2 PMA RX 


0x2800"0x2 BFF 


LANE2 PMA TX 


Ox2C00"0x2FFF 


Reserved 


0x3000~0x33FF 


LANE3 PCS 


0x3400~0x3 7FF 


LANE3 PMA RX 


0x3800~0x3 BFF LANE3 PMA TX 
0x3C00~0x3 FFF Reserved 
0x4000~0x4 FFF PLLO 
0x5000~0x5FFF PLL1 


Chapter 2 IP Usage Guidelines 


* For example, accessing the PMA LANE2 0x39 register oftheRX corresponds to the hexadecimal address 0xd039 
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2.2.3 Reset Sequence 


To facilitate the use of the HSSTLP, a referenceable reset sequence is provided to implement 
power-up, reset, and rate switching; see the UG040008 Logos2 Series FPGA High-Speed Serial 
Transceiver (HSSTLP) User's Guide [8] for the executed timing. 


The reset sequence adds functions such as alignment operation and exception handling when 
Channel Bonding is enabled, as described below. 


1. Channel Bonding 
(1) Tx Channel clock synchronization 


When the user uses the Channel Bonding function, the reset sequence controls the P_LANE_SYNC 
port to synchronize the clock to the Tx Channel; it is executed after the port P_TX_LANE_PD_DRIVER 
is pulled low, as shown in Figure 2-2. 


o_pli_done_{0.1}& !i_txlane rst 02 fs 
P TX LANE PD DRIVER (0..3) N 

P LANE SYNC (0..1) / N 

P_PCS_TX_RST_{0..3} \ 

o_txlane_done_0/2 / 


Figure 2-2 Channel Bonding Scenario Tx Clock Synchronization Timing Diagram 
(2) Rx Channel Alignment Reset 


When the user uses the Channel Bonding function or Multi LANE mode, the reset sequence will 
perform an aligned reset operation on the Rx Channel by controlling the i_hsstlp_fifo_clr_{0..3} port 
or by the internal signal fifo_clr_en_{0..3}, the timing sequence is shown in Figure 2-3. 
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o pill done {0..1} & !i rxlane rst_{0..3} / 


P RX SIGDET STATUS 10..3) m 


P_RX_READY_{0..3} 


i hsstlp fifo clr_{0..3}/fifo clr en 10..3) A 


o rxlane done {0..3} 


Figure 2-3 Channel Bonding Scenario Rx Alignment Operation Timing Diagram 


2. Error Handle 


(1) PLL LOCK exception 


The reset sequence adds a watchdog, which monitors the LOCK status of the PLL, and when the 
PLL fails to LOCK for a long time and reaches the watchdog threshold, the power-on reset operation is 
performed on the PLL again, and the timing sequence is shown in Figure 2-4. 


i_pll_rst_{0..1} ||i wtchdg clr_{0..1} 


P_PLL READY {0..1} 


pll_rstn_{0..1} 
2°18 T 


o pll_done_{0..1} / 


Figure 2-4 PLL long time no LOCK re-power reset timing diagram? 


(2) Rx Channel Input Exception 


During normal operation, when there is no data input to the Rx Channel or the signal is lost, the 
signal detection indicator port P RX SIGDET STATUS 10..1) will be pulled low, at which time the reset 


sequence will re-execute the reset-de-reset operation to the Rx PMA, the timing sequence is shown in 
Figure 2-5: 


* T represents the clock cycle of i_free_clk, pll_rstn_(0..1) is the internal signal of the reset sequence, pulling it low will 

start the power-on reset process for the PLL until the PLL LOCK. 
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o_pll_done_{0..1} & !i_rxlane_rst_(0..3) / 


P_PMA_RST_{0..3} 


P_RX_SIGDET_STATUS_(0..3) 


P_RX_READY_{0..3} ‘€ 77990 
o_rxlane_done_{0..3} eT A ©... 


Figure 2-5 Abnormality recovery timing diagram when there is no signal input to Rx Channel 


(3) Rx Channel CDR LOCK exception 


When the CDR of Rx Channel cannot be LOCKed for a long time, the reset sequence will also reset 
and un-reset the Rx PMA again, the timing sequence is shown in Figure 2-6. 


o_pll_done_{0..1} & !i rxlane rst (0..3) / 


P_PMA_RST_{0..3} 


>224us + 2048T 
P_RX_SIGDET_STATUS_{0..3} 


P_RX_READY_{0..3} 


o_rxlane_done_{0..3} / 


Figure 2-6 Timing diagram of abnormal recovery of CDR without LOCK for a long time 


(4) CDR LOCK abnormally pulled low 


During normal operation, when the CDR completion indication signal P_RX_READY_{0..3} of the 
Rx Channel is suddenly pulled low, the reset sequence will also re-execute the reset-de-reset operation 
on the Rx PMA, and the timing sequence is shown in Figure 2-7: 


o_pll_done_{0..1} & !i_rxlane_rst_{0..3} / 


P_PMA_RST_(0..3) 


P_RX_SIGDET_STATUS_{0..3} 


P_RX_READY_{0..3} 


o_rxlane_done_{0..3} cei ER ket GE 


Figure 2-7 Abnormal recovery timing diagram for CDR LOCK pull-down 
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(5) PCS Word Align Abnormal Pull Down 


When the Word Align function of Rx Channel PCS is enabled, if the Word Align completion 
indicator signal o_p_pcs_lsm_syned_{0..3} is low and has not been pulled high for a long time, when 
the Word Align timer threshold is reached, the reset sequence will also perform reset and reset 
operation on Rx PMA again, the timing sequence is shown in Figure 2-8. The timing sequence is shown 
in Figure 2-8. 


o_pll_done_(0..1) & !i_rxlane_rst_{0..3} / 


Word Align Timer * T 


P_PMA_RST_{0..3} 


P RX SIGDET STATUS (0..3) 


P RX READY (0..3) 


o p pcs Ism synced (0..3) A O 
o_rxlane_done_(0..3) / 


Figure 2-8 PCS Word Align long unaligned exception recovery timing diagram 


2.3 IP Generation Process 


2.3.1 Module instantiation 


The customized configuration of HSSTLP IP can be completed through the IPC tool, and the 
required IP modules can be instantiated. For the specific usage of IPC tools, please refer to 
IP_Compiler_User_Guide[3]. 


The main operational steps of HSSTLP IP module instantiation are described below. 
1. Select IP 


Open IPC, click File->Update in the main window to open the Update IP dialog box, and add the IP 
model of the corresponding version. 


After selecting the device type of the FPGA, the Catalog screen displays the loaded IP 
models. Select the corresponding IP version in the System/HSSTLP directory, and the IP selection 
path interface is shown in Figure 2-9. Then set the Pathname andInstance Name on the right page, and 
the project instantiation interface is shown in Figure 2-10. 


Caution: 


PDS must be version 2021.1-SP6.2 and above. 


https://innek.ru Logos2 HSSTLP IP User Guide 


18/51 


SVG P, O 
oe Ud 344 Chapter 2 IP Usage Guidelines 


IP (16/70) 
+) Module 
E System 


Figure 2-9 HSSTLP IP selection path interface 


Pathname d:\test\test.idf 
Instance Name test 


Figure 2-10 Project Routing Interface 


2. Configuring IP Parameters 


After IP selection, click <Customize> to enter the HSSTLP parameter setting interface, the left 
Symbol is the interface block diagram, as shown in Figure 2-11; the right isthe parameter configuration 
window, as shown in Figure 2-12. 


Symbol ax 


Figure 2-11 HSSTLP IP interface block diagram 
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Figure 2-12 Configuring HSST IP Parameters Interface 


The parameter configuration is divided into three pages, namely Protocol and Rate, Alignment and 
CTC and Misc. The HSST IP configuration steps are described as follows. 


(1) Protocol and Rate Page Configuration 


Table 2-3 Protocol and Rate page parameter table 


PARAMETERS DESCRIPTION 
Select Channel 073 to enable mode as Fullduplex, TX_only, RX_only or 
DISABLE. 
When configured as TX_only mode, all RX related parameters of the 
Channel E . 
ENABLE corresponding Channel are turned off; when configured as RX only mode, 


all TX related parameters of the corresponding Channel are turned off; when 
configured as DISABLE mode, all related parameters of the corresponding 
Channel are turned off. 


PROTOCOL AND LINE RATE 


Select Channel 073 protocol mode as GE, SGMII, PCIEx1, CUSTOMERIZEDx1, 
PCIEx2, CUSTOMERIZEDx2, XAUI, PCIEx4 or CUSTOMERIZEDx4. 

Note: 

CUSTOMERIZEDx1 means single lane? customer customized protocol mode; 
CUSTOMERIZEDx2 means the double-lane customer-defined protocol mode; 
Protocol CUSTOMERIZEDx4 means the four-lane customer-defined protocol mode; it 
is configured through the Protocol parameter of Channel 0; when Channel 0 
is configured as CUSTOMERIZEDx4, the Channel 1/2/3 parameters on the 
Protocol and Rate page and the Alignment and CTC page are not 
configurable, and are consistent with Channel 0; 


Select whether Channel 073 is a protocol fixed configuration, used in 
conjunction with Protocol: 


Protocol 
When Protocol is configured as CUSTOMERIZEDx1/x2/x4 mode, Protocol 
Default diari 
Å Default Setting is fixed unchecked; 
Setting 


When the Protocol is configured as GE, SGMII, PCIEx1, PCIEx2, XAUI or 
PCIEx4, you can choose whether to check the Protocol Default Setting; when 


i Single lane mode: one customer data channel uses one SerDes, including GE, SGMII, PCIEx1, CUSTOMERIZEDx1; 

Dual lane mode: one customer data channel uses two SerDes, including CUSTOMERIZEDx2, PCIEx2; 

Four lane mode: one customer data channel uses four SerDes, including XAUI, PCIEx4 or CUSTOMERIZEDx4. 
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itis checked, all parameters corresponding to the Channel on the Protocol 
and Rate page and the Alignment and CTC page can't be selected. 


TX Line Configure Channel 073 TX line rate in the range of 0.6%6.6Gbps. 
Rate 
(0.6~6.6Gbps) 
RX Line Configure Channel 073 RX line rate, the range is 0.676.6Gbps. 
Rate 


(0.6”6.6Gbps) 


PCS ENCODER/DECODER, FABRIC INTERFACE DATA WIDTH AND CLOCK FREQUENCY 


TX Encoder 


Select Channel 073 TX coding mode as 8B10B, 64B66B transparent, 
64B67B_transparent or Bypassed. 


TX Fabric Data 


Select Channel 073 TX Fabric data bit width, under the premise of ensuring 
that the Fabric clock is not greater than 206.25Mhz: 

When configuring 8B10B encoding mode, the data bit width can be selected 
as 8/16/32bits; 

When configuring 64B66B_transparent mode, the data bit width can be 


Width (Bits) | selected as 16/32bits; 
When configuring 64B67B_transparent mode, the data bit width can be 
selected as 16/32bits; 
When configuring the Bypassed encoding mode, the data bit width can be 
selected as 8/10/16/20/32/40bits. 

TX Fabric Display Channel 073 TX Fabric clock frequency, depends on TX Line Rate, TX 
Clock Encoder and TX Fabric Data Width configuration. 

Frequency 
Select Channel 073 RX decoding mode as 8B10B, 64B66B transparent, 

RX Decoder 


64B67B_transparent or Bypassed. 


RX Fabric Data 


Select Channel 073 RX Fabric data bit width, under the premise of ensuring 
that the Fabric clock is not greater than 206.25Mhz: 

When the 8B10B decoding mode is configured, the data bit width can be 
selected as 8/16/32bits; 

When configuring 64B66B_transparent mode, the data bit width can be 


Width(Bits) | selected as 16/32bits; 
When configuring 64B67B_transparent mode, the data bit width can be 
selected as 16/32bits; 
When configuring the Bypassed decoding mode, the optional data bit width 
is 8/10/16/20/32/40bits. 

RX Fabric Display Channel 073 RX Fabric clock frequency, depends on RX Line Rate, RX 

Clock Encoder and RX Fabric Data Width configuration. 
Frequency 
PLL CONFIGURATION 

Use PLL Select the number of PLLs used, 1 or 2. 

Number When 1 is selected, the TX/RX channels all come from the same PLL, and 
PLLO is used by default. If the user needs to use PLL1 alone, it can be 
realized by modifying the physical constraints; 

When 2 are selected, the TX/RX channel can be independently configured 
with source PLLO or PLL1. This scenario does not support all TX/RX channels 
being configured with source PLL1, otherwise an alarm will be reported. 
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PLL Reference 
Clock source 
from 


PLL Reference 
Clock 
frequency 
(MHz) 


PLL1 Reference 
Clock source 
from 


To select the PLL reference clock, you can choose: 

Diff_REFCKO: Select from the differential clock interface 

i p refckn 0/i p refckp O(REFCLK CML N O/REFCLK CML P 0) 

the clock; 

Diff_REFCK1: Select from differential clock interface 
i_p_refckn_1/i_p_refckp_1(REFCLK_CML_N_1/REFCLK_CML_P_1) 

the clock; 

Fabric REFCKO: select the clock from i_p_pll_ref_clk_O (P_PLL_REF_CLK_O); 
Fabric REFCK1: Select the clock from i_p_pll_ref_clk_1 (P_PLL_REF_CLK_1). 


Selects a legal value for the PLL reference clock. 


Select PLL1 reference clock, valid when Use PLL Number is set to 2. 
Diff_REFCKO: Select the clock from the differential clock interface 

i p refckn 0/i p refckp O(REFCLK CML N O/REFCLK CML P 0); 

Diff REFCK1: Select the clock from the differential clock interface 

i p refckn 1/i p refckp 1(REFCLK CML N 1/REFCLK CML P 1); 

Fabric REFCKO: select the clockfromi p pll ref cik O(P PLL REF CLK 0); 
Fabric REFCK1: Select the clock fromi p pll ref cik 1 (P PLL REF CLK 1). 


PLL1 Reference 
Clock 
frequency 
(MHz) 


Select the legal value of the PLL1 reference clock, which is valid when Use 
PLL Number is set to 2. 

When Use The Same Reference clock is checked, the value must be 
consistent with PLLO, if there is no same value, it will be 0, and an alarm 
message will be reported. 


Use The Same 
Reference 
clock 


Select whether PLLO and PLL1 use the same reference clock. It is valid when 
Use PLL Number is set to 2. 

Checked: PLLO and PLL1 use the same reference clock; 

Unchecked: The reference clocks of PLLO and PLL1 are independently 
configured. 


TX/RX CHANNEL PLL SELECTION 


TX Channel PLL 
source from 


Select the PLL used by TX Channel 073, it is valid when Use PLL Number is 
set to 2. 

PLLO: selects the output clock of PLLO; 

PLL1: Selects the output clock of PLL1. 


RX Channel PLL 
source from 


Select the PLL used by RX Channel 073, it is valid when Use PLL Number is 
set to 2. 

PLLO: selects the output clock of PLLO; 

PLL1: Selects the output clock of PLL1. 
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(2) Alignment and CTC Page Configuration 


Table 2-4 Alignment and CTC page parameter table 


PARAMETERS 


DESCRIPTION 


WORD ALIGNMENT 


Word Align 
Mode 


Select the Channel 073 Word Align mode as: 

GE MODE: corresponding to PCS CHx ALIGN MODE*=1GB; 

XAUI MODE: corresponds to PCS CHx ALIGN MODE=10GB; 

RAPIDIO MODE: corresponds to PCS CHx ALIGN MODE=RAPIDIQ; 
CUSTOMERIZED MODE: corresponding to 

PCS CHx ALIGN MODE=OUTSIDE; 

At this point, the i p pcs word align en 10..3X 

P PCS WORD ALIGN EN[3:0])5 interface takes effect; 

Bypassed: corresponds to PCS CHx BYPASS WORD ALIGN=TRUE; it can 
only be selected when RX Decoder is selected as Bypassed. 


COMMA 
code-group 
select 


When Bypassed is not selected in Word Align mode, select Channel 073 
Word Align byte format as COMMA, K28.1, K28.5 or K28.7; 
Or select CUSTOMERIZED to customize the byte format of Word Align. 


COMMA+ 
code- 
group(10bits) 


When the byte format of Word Align is CUSTOMERIZED, it is used to 
customize the byte format of Channel0*3 Word Align, corresponding to 
the inverse code of PCS CHx COMMA REGO and 

PCS CHx COMMA REG1; 

The defined value needs to be in 10-bit binary format. 


COMMA 
MASK(bin) 


When the byte format of Word Align is CUSTOMERIZED, it is used to 
customize the byte format of Channel0*3 Word Align, corresponding to 
PCS CHx COMMA MASK; 

The defined value needs to be in 10-bit binary format. 


CHANNEL BONDING 


Channel 
Bonding Mode 


Select Channel 073 Channel Bonding mode as: 

XAUI MODE: corresponds to PCS CHx CEB MODE=10GB; 

RAPIDIO MODE: corresponding to 

PCS CHx CEB MODE=RAPIDIO MODE; 

CUSTOMERIZED MODE: corresponding to 

PCS CHx CEB MODE=OUTSIDE; 

At this point, the i p pcs mcb ext en (0.3) (P PCS MCB EXT EN[3:0]) 
interface takes effect; 

Bypassed: corresponds to PCS CHx BYPASS BONDING=TRUE; when single 
lane mode or RX Decoder selects Bypassed, it is fixed as Bypassed. 


Channel When the Channel Bonding mode is not Bypassed, select the K code of 
Bonding Channel 073 Channel Bonding mode, which corresponds to 

Special PCS CHx A REG.. 
Code(bin) 

Channel When the Channel Bonding mode is not Bypassed, select the Channel 073 
Bonding Channel Bonding skew range, corresponding to PCS CHx SEACH OFFSET. 
Range(UI) 


* Unified description constraints: PCS_CHx_* are HSSTLP parameters, for details, refer to the description in the 
"UG040008_Logos2 Series FPGA High-Speed Serial Transceiver (HSSTLP) User Guide". 


* Uniform description constraint: If the IP pin name i_x or o_x is followed by (*), * indicates the corresponding HSSTLP pin 


on the UG040008_Logos2 Series FPGA High-Speed Serial Transceiver (HSSTLP) User Guide". 
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CLOCK TOLERANCE COMPENSATION 


Select Channel 073 to add and delete SKIP bytes in the CTC mode: 

GE: Do CTC operation according to 1000GBASE-X protocol; 

XAUI: perform CTC operations according to the XAUI protocol; 

PCIE_2BYTE: perform CTC operation according to two bytes of PCIE 

protocol; 

PCIE_4BYTE: perform CTC operation according to the four bytes of the 

CTC Mode PCIE protocol; 

CUSTOMERIZED_1BYTE: One byte can be customized for CTC operation; 

CUSTOMERIZED_2BYTE: Two bytes can be customized for CTC operation; 

CUSTOMERIZED_4BYTE: Four bytes can be customized for CTC operation; 

Bypassed: corresponds to PCS_CHx_BYPASS_CTC=TRUE; when RX Decoder 

selects Bypassed or the clock frequency of TX Fabric and RX Fabric is 

inconsistent, it is fixed as Bypassed. 

Configure the first SKIP byte of Channel 073; 

SKIP Byte#0 The decoded value is in 9-bit binary format, the high bit 0 means the data 
(9bits) byte, and 1 means the control byte, the same below. 


SKIP Byte#1 Configure the second SKIP byte of Channel 073. 


(9bits) 

SKIP Byte#2 Configure the third SKIP byte of Channel 073. 
(9bits) 

SKIP Byte#3 Configure the fourth SKIP byte of Channel 073. 
(9bits) 


(3) Misc Page Configuration 


Table 2-5 Misc page parameter table 


PARAMETERS DESCRIPTION 
RESET SEQUENCE CONFIG 
Reset Sequence Select whether it is an enable reset sequence. 
Free Clock 
frequency (107100 | The clock frequency configuration of i free cik. 
MHz) 


RXPCS Align Timer | Configure the RXPCS_ALIGN_TIMER threshold for the reset sequence in Channels 
(0765535 cycles) 073. 

When Bypassed is not selected for Word Align Mode, a legal signal is detected 
from the RX side 

(ie.o p Ix cdr align (0..3)=1) to a successful Word Align synchronization (i.e. 

o p pcs Ism synced (0..3)=1) cannot exceed RXPCS ALIGN TIMER Free Clock 
cycles, otherwise the RX reset sequence is automatically restarted; 

When Protocol Default Setting is unchecked and Word Align Mode is not selected 
When Bypassed, users need to configure the RXPCS ALIGN TIMER threshold 
value by themselves, the configuration range is 0765535. 


CHANNEL INSERTION LOSS 
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TX Pre-Cursor 
Emphasis Enable 


Select whether Channel 073 enables the pre-scalar configuration of De-emphasis. 
unchecked: does not enable the pre-scalar configuration of De-emphasis values; 
checked: enables the pre-scalar configuration of De-emphasis values; 
Corresponds to the parameter PMA CH REG PD PRE. 


TX Pre-Cursor 
Emphasis Static 
Setting 


Configure the pre-emphasis De-emphasis recommended value for Channels 073. 
Corresponds to the parameter PMA CH REG TX CFG PRE. 

Note: When both prescalar and postscalar are used, PMA CH REG CFG POST of 
The value of PMA CH REG TX CFG PRE plus the value of 

PMA CH REG TX CFG PRE must be less than 36, otherwise an alarm is reported. 


TX Post-Cursor 
Emphasis Enable 


Select Channel 073 whether to enable post-scalar configuration of De-emphasis: 
Unchecked: do not use post-scalar configuration of De-emphasis values; Checked: 
use post-scalar configuration of De-emphasis values; 

Corresponds to the parameter PMA CH REG TX PD POST. 


TX Post-Cursor 
Emphasis Static 
Setting 


Configure the post-scalar De-emphasis recommended value for Channel 073. 
Corresponding parameter PMA CH REG TX CFG POST. 

Remark: When both pre-scalar and post-scalar are used, the 

PMA CH REG CFG POST 

The value plus the value of PMA CH REG TX CFG PRE must be less than 36, 
otherwise an alarm will be reported on the IP interface. 


TX FFE Dynamic 
Control 


Select whether to enable dynamic switching De-emphasis for Channel 073. 
Check: Switch De-emphasis through thei p Ix deemp ctl (0..3NP TX DEEMP) 
interface; 

Unchecked: De-emphasis cannot be switched. 

i p Ix deemp_ctl_(0..3) is: 

00: The current TX De-emphasis value is the post-scalar De-emphasis 
recommended value; 

01: The current TX De-emphasis value is the post-scalar TX Config Post 1 
recommended value; 

10: The current TX De-emphasis value is the post-scalar TX Config Post2 
recommended value; 

11: Reserved. 

Remarks: This function only supports post-scalar. When this function is checked, 
the pre-scalar method cannot be used to configure the de-emphasis value. For 
details, refer to "UG040008 Logos2 Series FPGA High-Speed Serial Transceiver 
(HSSTLP) User Guide". 


TX Config Post1 


Configure the Post1 scalar de-emphasis value of Channel 073, which is valid when 
TX FFE Dynamic Control is checked. 

The recommended configuration value is consistent with post-scalar De-emphasis. 
Corresponding parameter PMA CH REG TX CFG POSTI. 


TX Config Post2 


Configure the Post2 scalar de-emphasis value of Channel 073, which is valid when 
TX FFE Dynamic Control is checked. 

The recommended configuration value is consistent with post-scalar De-emphasis. 
Corresponding parameter PMA CH REG TX CFG POST2. 


PMA RECEIVER FRONT END CONFIG 
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Rx Termination Configure Channel 073 PMA Receiver Front End mode, respectively: 
Mode external DC, internal DC; 
external DC, internal AC; 
external AC, internal AC; 
external AC, internal DC. 
Corresponding parameter PMA_CH_REG_RX_TERM_MODE_CTRL, see 
UG040008 Logos2 Series FPGA High Speed Serial Transceiver (HSSTLP) User's 
Guide. 


Rx Signal-detect Configure the receive-side signal detection threshold voltages for Channels 0 to 3, 
Threshold respectively: 
45MV (Reserved); 54MV (Reserved); 63MV; 72MV. 
The default value is 72MV, corresponding to the parameter 
PMA_CH_REG_RX_SIGDET_VTH; this configuration item needs to be configured 
according to the test board power supply noise. 
APB BUS ENABLE 


Select whether to enable the APB bus interface. 

The APB naming rule of HSSTLP IP is i_xxx or o_xxx, which corresponds to the 

APB Bus Enable HSSTLP APB interface described on the UG040008_Logos2 Series FPGA High Speed 
Serial Transceiver (HSSTLP) User's Guide. 


SHOW HSSTLP OPTIONAL PINS 
Show HSSTLP Select whether to display the optional interface of HSSTLP IP, see "2.5.2 


Optional Pins Description of Optional Interface" for details. 
SHOW RESET SEQUENCE OPTIONAL PINS 
Show Reset Select whether to display the optional interfaces related to the reset sequence, 
Sequence Optional | see "2.5.2 Optional interface description". 
Pins 


3. Generate IP 


After the parameters are configured, click the <Generate> button in the upper left corner to 
generate the IP. the information report interface of the generated IP is shown in Figure 2-13. 


Done: 0 error(s), 0 warning(s) 


Figure 2-13 HSSTLP IP Generate Report Interface 
Caution: 


IP comes with generated .pds file and .fdc file for reference only, please change the pin constraint according 
to the actual pin connection when using. 
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Table 2-6 Output files after IP generation 


OUTPUT FILES 


DESCRIPTION 


«instance name>* .v 


The top-level .v file of the generated IP. 


rtl/ipm2l hsstlp wrapper *.v 


The top-level .v file of the HSSTLP module. 


rtl/ipm2l hsstlp apb bridge *.v 


The APB bus accesses the associated .v file. 


rtl/ipm2l hsstilp rst/*.v 


Reset Sequence Related All.v Files 


example design/*/*.v 


.v file for reference design or IP simulation 


pnr/core_only/<instance_name>.pds 


The project file of the generated IP core is used as a 
reference for the user project. 


pnr/core_only/<instance_name>.fdc 


The generated IP core's constraint reference file is 
used as a reference for the user's project. 


pnr/example_design/pango_hsstlp_top.pds 


The project file of Example Design, as a reference for 
user projects”. 


pnr/example_design/pango_hsstlp_top.fdc 


Example Design's constraint reference file, which 
serves as a reference for user projects. 


sim/modelsim/pango_hsstlp_top_sim.do 


Do script for ModelSim simulation of the generated 
Example Design Documentation. 


sim/modelsim/pango_hsstlp_top_wave.do 


Do waveforms for ModelSim simulation of the 
generated Example Design Documentation. 


sim/modelsim/sim.bat 


Automated ModelSim simulation runs on the 
generated Example Design script; run it and generate 
the simulation results file vsim_inst_tb_top.log? . 


sim/modelsim/pango_hsstlp_top_filelist.f 


List of .v files required for ModelSim simulation of the 
generated Example Design. 


<project_path>/rev_1 


Default output path for synthesis reports. (This folder 
is only available after specifying the synthesis tool 
(Only then will it be generated) 


readme.txt 


readme file describing the structure of the generated 
directory after the IP is generated. 


4. Parameter Description 


Table 2-7 List of parameter descriptions 


IP CONFIGURATION 
PARAMETERS/ 
PAGES PARAMETER DESCRIPTION INTERFACE 
CONFIGURATION OPTIONS DEFAULTS 
Er Channel ENABLE Configure channel operating Fullduplek 
d Rate mode 
an Protocol Configuring channel protocols GE 


* Indicates the IP name set in Instance Name. 


7 Note: The current version does not support scenario simulation using an external PLL. 


8 Note: When the IP configuration is not "duplex" mode, or the TX/RX rate is inconsistent, emulation is not supported. 
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Protocol Default Setting CONMRUNE ener og ele Enable 
the default configuration 
TX Line Rate(ó.6=6:375Gbpsp | COMMBUTE channel TX line 1.25Gbps 
speed 
RX bine Rate(0.e*63736pps) PE channel Reine 1.25Gbps 
speed 
TX Encoder Configure the channel TX 8B10B 
encoding mode 
Presse | ESP he dianne! Teuser 8 
side data bit width 
TX Fabric Clock Frequency Display Deuse side gperating 125MHz 
clock frequency 
RX Decoder Configure the channel RX 8B10B 
encoding mode 
Rk Fabric Dats Wigan, | O eS the channel Rx user 8 
side data bit width 
RX Fabric Clock Frequency Displays MIE Reet side 125MHz 
operating clock frequency 
Use PLL Numbers Configure the number of PLLs 1 
to be used 
PLL Reference Clock source Configuring the PLL Reference Diff_REFCKO 
from Clock Source 
PLL Reference Clock Selects a legal value for the 
frequency(MHz) HPLL reference clock 125 
Configure the synchronization 
state in COMMA alignment 
Word Align Mode scenarios GE_MODE 
state machine 
COMMA code-group select Configure Word align control K28.5 
words 
COMMA+ code- Configuring custom alignment 0101111100 
group(10bits) control words 
Configure whether to mask 
COMMA MASK(bin) the domain segment of the 0000000000 
alignment word 
Alignment . Configure the Channel 
and CTC channe! Bonding Mode Bonding mode of the channel Bypessee 
Channel Bonding Special Configure the A Pattern Reg i 
Code(bin) value 
Configuring the Channel 
Channel Bonding Range(UI) Bonding DES Range I 
Value 
CTC Mode Configuring CTC Mode Values GE 
SKIP Byte#0(9bits) Configure the first SKP byte 110111100 
SKIP Byte#1(9bits) Configure the second SKP byte 001010000 
SKIP Byte#2(9bits) Configure the third SKP byte 0 
SKIP Byte#3(9bits) Configure the fourth SKP byte 0 
Misc Reset Sequence Comigure Wee a Enable 
sequence is enabled or not 
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Free Clock frequency 


Configure the reset sequence 


(10*100MHz) operating clock frequency 190 
f i x Configure the word align 
RAPES AIEN MEH OES ea enable case exception 32767 


cycles) 


Rational Threshold 


TX Pre-Cursor Emphasis 
Enable 


Pre-configuration scalar de- 
emphasis enable 


Non-enabling 


TX Pre-Cursor Emphasis 
Static Setting 


Pre-configuration scalar de- 
emphasis 


TX Post-Cursor Emphasis 
Enable 


Scalar de-emphasis enable 
after configuration 


Non-enabling 


TX Post-Cursor Emphasis 
Static Setting 


Scalar de-emphasis after 
configuration 


TX FFE Dynamic Control 


Configuring the TX FFE 
Function 


Non-enabling 


TX Config Post1 


Config1 de-emphasis value 
after scalar configuration 


0 


TX Config Post2 


Config2 de-emphasis after 
scalar configuration 


0 


Rx Termination Mode 


Configuring the RX coupling 
method 


external AC, internal 
DC 


Rx Signal-detect Threshold 


Configure the PMA Receiver 
signal detection threshold 


72MV 


APB Bus Enable 


Configuring the APB bus 
interface 


Non-enabling 


P_REFCK2CORE_{0..1} 


Configure the enable port 
P_REFCK2CORE_{0..1} 


Non-enabling 


TX{0..3}_CLK2_FR_CORE 


Configure the enable port 
TX{0..3}_CLK2_FR_CORE 


Non-enabling 


TX{0..3} External PLL Ready 


Configure enable port 
i_pll_lock_tx_{0...3} 


Non-enabling 


TX{0..3} Swing Control 


Configure enable port TX{0..3} 
Swing Control 


Non-enabling 


TX{0..3} ELECIDLE Enable 


Configure enable port TX{0..3} 
ELECIDLE Enable 


Non-enabling 


TX{0..3} Beacon Enable 


Configure enable port TX{0..3} 
Beacon Enable 


Non-enabling 


TX10..3) Rate Channel Select 


Configure enable port TX{0..3} 
Rate Channel Select 


Non-enabling 


RX{0..3} Rate Channel Select 


Configure enable port RX{0..3} 
Rate Channel Select 


Non-enabling 


RX(0..3) CLK2 FR CORE 


Configure the enable port 
RX(0..3) CLK2 FR CORE 


Non-enabling 


RX{0..3} External PLL Ready 


Configure enable port RX{0..3} 
External PLL Ready 


Non-enabling 


RX{0..3}_Hi-z Control 


Configure enable port 
RX{0..3}_Hi-z Control 


Non-enabling 
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RX{0..3} OOB Status 


Configure enable port RX{0..3} 
OOB Status 


Non-enabling 


RX{0..3} Detection 


Configure the enable port 
RX{0..3} Detection 


Non-enabling 


RX(0..3) CLK Slip 


Configure enable port 
RX(0..3)_CLK_SLIP 


Non-enabling 


RX{0..3} Polarity Invert 


Configure enable port 
RX{0..3}Polarity Invert 


Non-enabling 


CH{0..3} Debug Bus 


Configure enable port CH{0..3} 
Debug Bus 


Non-enabling 


Configure enable port 


o_wtchdg_st0[1:0] 


PLLO Reset ; Enable 
i_pll_rstO 

PLL1 Reset COMIUTE nede In Non-enabling 
i pil rst1 

PLLO WatchDog Clear SOmigure dad: Enable 
i_pll_wtchdg_clrO 
Configure enable port . 

PLL1 WatchDog Clear . Non-enabling 
i pil wtchdg_clr1 
Configure the enable ports 

PLLO Status i pill done 0 and Enable 


PLL1 Status 


Configure enable ports 
i pill done 1 and 
o wtchdg st1[1:0] 


Non-enabling 


TX10..3) Reset 


Configure enable port 
i txlane rst (0..3) 


Non-enabling 


TX{0..3} Rate Change Select 


Configure enable port 
i tx rate chng 10..3) 


Non-enabling 


RX{0..3} Reset 


Configure enable port 
i_rxlane_rst_{0..3} 


Non-enabling 


RX{0..3} Rate Change Select 


Configure enable port 
i rx rate chng (0..3) 
and i_rxckdiv_{0..3} 


Non-enabling 


RX{0..3} Debug Bus 


Configure enable port 
i_hsst_fifo_clr_{0..3} 
andi_loop_dbg_{0..3}[2:0] 


Non-enabling 


Note: "-" means there is no default value for this parameter in the IP configuration interface. 


2.3.2 Constraint configuration 


For details on how to configure the constraint files, you can refer to the help documentation under 
the PDS installation path: User_Constraint_Editor_User_Guide[5] ; 
Physical_Constraint_Editor_User_Guide[6] , Route_Constraint_ Editor_User_Guide[7]. 


2.3.3 Running Simulation 


The simulation of HSST IP is based on Test Bench of Example Design. For details about Example 
Design, see "2.4 Example Design". 


For more detailed information about the PDS simulation function and third-party simulation tools, 
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you can refer to the relevant help documents under the PDS installation path: 
Pango Design Suite User Guide[2], Simulation User Guide[4]. 


2.3.4 Integrated and layout cabling 


Specific usage of the PDS Composite Tool and Layout Wiring Tool can be found in the help 
documentation under the PDS installation path. 


Caution: 


The Example Design project file .pds and the pin constraint file .fdc generated with the IP are stored in 
the /pnr/ example design directory, and the physical constraints need to be modified according to the actual 
device used and the PCB board alignment, as described in "2.8 Instructions and Notes For details, please 
refer to "2.8 Instructions and Notes". 


2.3.5 Resource Utilization 


See Table 2-8 for the maximum resource utilization of HSSTLP IP based on applicable devices. 


Table 2-8 HSSTLP IP Maximum Resource Utilization Based on Applicable Devices 


COMPONENTS | IP WORKING MODE MAXIMUM RESOURCE UTILIZATION 
LUT FF USCM HSSTLP 
PG2L100H 1 HSSTLP 1215 765 9 1 


2.4 Example Design 


This section describes the Example Design scheme based on the HSSTLP IP. The scheme is based 
on interfacing two HSST IPs, sending data to each other, and verifying that the data on the receiving 
side is correct by bitwise comparison. The scheme can be used to read and write registers through the 
APB interface. 


2.4.1 Design Block Diagram 
Figure 2-14 is the block diagram of Example Design of HSSTLP IP, which adopts the docking test 


method; where instance name indicates the IP name set by the user in the Instance Name of the 
interface in Figure 2-10. 
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instance name top tb.v 


instance name if top.v 


instance name if.v 


Figure 2-14 Block diagram of HSST IP Example Design 
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2.4.2 Module Description 


1. Instance_name.v module 


IP top-level .v file generated based on user configuration values in the IP interface, including the 
APB Bridge and reset sequence modules. 


2. Instance_name_if.v module 


This module is a mirror module of intance_name.v. The parameters are the same and will not be 
elaborated. 


3. Instance_name_src.v module 


Excitation generation module, adapted to different bit widths or encoding modes. 
(1) Bypassed mode 


When TX Encoder and RX Decoder are set to Bypassed mode, different bit widths construct 
different 0/1 equalization loop patterns. 


e 8bit Corresponds to the loop Pattern: i_txd_{0..3} for 8'b01_000_111; 

e 10bit Corresponds to the loop Pattern: i_txd_{0..3} for 10'b01_0000_1111; 

e 16bit Corresponds to the loop Pattern: i_txd_{0..3} for {2{8'b0001_0111}}; 

e 20bit Corresponds to the loop Pattern: i_txd_{0..3} for {2{10'b00001_01111}}; 

e 32bit Corresponds to the loop Pattern: i_txd_{0..3} for {4{8'b0101_0011}}; 

e 40bit Corresponds to the loop Pattern: i_txd_{0..3} for {4{10'b00101_00111}}. 
(2) 8B10B mode 


When the TX Encoder and RX Decoder are set to 8B10B mode, the pre-encoded data i_txd_{0..3} 
is in 32bytes format, and the specific data format for cyclic transmission is shown in Table 2-9. 


https://innek.ru Logos2 HSSTLP IP User Guide 
33/51 


SVG P, A 
W Ud 344 Chapter 2 IP Usage Guidelines 


Table 2-9 Data format when 8B10B is enabled 


BYTE BYTE CONTENT DESCRIPTION 
POSITION CONTENT 


When Channel Bonding enable is active, 
byteO~3 a0 al a2 a3 a0= CHx_RXPCS_A_REG. 
I otherwise, a0 = i0; a_{1..3} = i_{1..3}; 


¡O= CHx_RXPCS_COMMA_REGO; 


byte4~7 i 
byte8*11 1203.0 
byte12~15 | io i1i2 13 | '2- 
byte16~19 Da 
byte20~23 


s0= CHx_RXPCS_SKIP_REGO 

s1= "GE" ? CHx_RXPCS_SKIP_REG1: 

"XAUI"? CHx_RXPCS_SKIP_REGO. 

"PCIE_2BYTE"? CHx_RXPCS_SKIP_REG1: 

"PCIE_4BYTE"? CHx_RXPCS_SKIP_REG1: 
"CUSTOMERIZED_1BYTE"? CHx_RXPCS_SKIP_REGO: 
"CUSTOMERIZED_2BYTE"? CHx_RXPCS_SKIP_REG1: 
"CUSTOMERIZED_4BYTE"?CHx_RXPCS_SKIP_REG1:D5.6 
s2= "GE" ? CHx_RXPCS_SKIP_REGO: 

"XAUI"? CHx_RXPCS_SKIP_REGO: 

"PCIE_2BYTE"? CHx_RXPCS_SKIP_REGO: 

"PCIE_4BYTE"? CHx_RXPCS_SKIP_REG2. 

byte24~27 s0_s1 s2 s3 | "CUSTOMERIZED_1BYTE"? CHx_RXPCS_SKIP_REGO: 
"CUSTOMERIZED_2BYTE"? CHx_RXPCS_SKIP_REGO: 
"CUSTOMERIZED_4BYTE"? CHx_RXPCS_SKIP_REG2:K28_5 
s3= "GE" ? CHx_RXPCS_SKIP_REG1: 

"XAUI" ? CHx_RXPCS_SKIP_REGO. 

"PCIE_2BYTE"? CHx_RXPCS_SKIP_REG1: 

"PCIE_4BYTE"? CHx_RXPCS_SKIP_REG3: 
"CUSTOMERIZED_1BYTE"? CHx_RXPCS_SKIP_REGO: 
"CUSTOMERIZED_2BYTE"? CHx_RXPCS_SKIP_REG1: 
"CUSTOMERIZED_4BYTE"? CHx_RXPCS_SKIP_REG3:D5.6 
Note: The conditional statement judgment values are from 
CTC Mode (see Table 2-4). 


byte28~31 | pO p1 p2 på | Payload byte, with an initial value of 1, shifted to the left; 


(3) 64B66B_transparent mode 


When TX Encoder and RX Decoder are set to 64B66B transparent mode, the cyclic sending pattern 
is as shown in the table 2-10. 


Table 2-10 64B66B_transparent Mode Sending Pattern 


BIT WIDTH I_TXH_{0..3} I_TXD_{0..3} 
16bit {2b'01} {2{8'b1010_1010}} 
32bit {2b'01} {4{8'b1010_1010}} 
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(4) 64B67B_transparent mode 


When TX Encoder and RX Decoder are set to 64B67B_transparent mode, the cyclic sending pattern 
is as Shown in the table 2-11. 


Table 2-11 64B67B transparent Mode Sending Pattern 


BIT WIDTH I_TXH_{0..3} LTXD_{0..3} 
16bit {3b'100} {2{8'b1010_1010}} 
32bit {3'b100} {4{8'b1010_1010}} 


4. Instance_name_chk.v module 


Test detection mechanism module, adapted to different bit widths or encoding modes. 


(1) Bypassed mode 


When TX Encoder and RX Decoder are set to Bypassed mode, detection is done in Send Pattern 
format ando_pl_err[3:0] is reported in real time. 


(2) 8B10B mode and Channel Bonding is not enabled 


When TX Encoder and RX Decoder are set to 8B10B mode and Channel Bonding is not enabled; 
first locate the Payload byte boundary, then determine whether the Payload byte meets the 
expectation and report o_pl_err[3:0] in real time. 


(3) 8B10B Mode and Channel Bonding Enabled 


When TX Encoder and RX Decoder are set to 8B10B mode and Channel Bonding is enabled; 
while detecting Payload bytes, do bit-level comparison between lanes with Channel Bonding 


enabled to ensure successful data alignment between lanes and report o_pl_err[3:0] in real time. 


(4) 64B66B_transparent mode 


When TX Encoder and RX Decoder are set to 64B66B_transparent mode, after receiving the 
first rxh_start signal, rxh (0..3) and rxd_{0..3} at the same moment are spliced into 66bit data, and 
then according to the ideal situation {2' b01,4{8 ' b1010 1010)) determines the number of bits to 
be shifted and shifts them; after finishing the shift operation, it detects whether rxh_{0..3} is 2'b01 
and rxd_{0..3} is 2{8' at each moment when rxh_vld_{0..3} is 1 b1010_1010} or 4(8'b1010_ 1010}, 


and report o_pl_err[3:0] in real time. 


(5) 64B67B_transparent mode 
When TX Encoder and RX Decoder are set to 64B67B_transparent mode, after receiving the 


first rxh start signal, rxh (0..3) and rxd_{0..3} at the same moment are spliced into 67bit data, and 
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according to the ideal situation {3'b100,4{8 ' b1010_1010}} to determine the number of bits to be 
shifted and perform the shift; after completing the shift operation, check whether rxh_{0..3} is 
3'b100 and rxd_{0..3} is 2{8 'b1010 1010} or 4{8' b1010_1010), and report o_pl_err[3:0] in real 


time. 


5. Instance_name_dut_top.v module 


DUT reference design module, which adds an excitation generation and error detection module 
to the IP-generated instance_name.v. 


6. Instance_name_if_top.v module 


This module is a mirror module of instance_name_dut_top, with the same parameters, and will 
not be elaborated. 


7. Instance_name_top.v module 


Docking module top-level module, where instance_name_dut_top.v and instance_name_if_top.v 
are implemented to connect the data differential ports; and the reference clocks i_p_refckp_{0..1} and 
i_free_clk required for the simulation are provided to implement the Tx/Rx power-up process . 


8. Instance_name_top_tb.v module 


Testbench module in docking mode, including simulation acceleration, simulation duration setting 
and test result judgment. 


2.4.3 Instance Configuration 


This Example Design parameter configuration is automatically generated based on the 
configuration of the IP interface and does not require additional configuration. 


2.4.4 Example Simulation 


On Windows, after the IP is generated, double-click the *.bat file in <project_path>/sim/modelsim 
path (see "2.3.13 Generate IP") to run the simulation. 
2.5 IP Interface Description 


2.5.1 Common interface description 


1. Clock Domain Description 


e The clocks of op pll lock {0..1} , op rx sigdet sta_{0..3} , op Ix cdr align {0..3} , 
o p pcs Ism synced 10..3), o_p_pcs_rx_mcb_status_{0..3} are internally are generated and have 
no output, treating them as asynchronous signals; 


e Master Channel Description: In four-channel Channel Bonding mode, ChannelO is the master 
channel; in two-channel Channel Bonding mode, ChannelO is the master channel when Channel0 
and Channel1 are Bonding, and Channel2 is the master channel when Channel2 and Channel3 are 
Bonding. Channel2 is the master channel when Channel2 and Channel3 are Bonding; 


e rxclk is o_p_clk2core_tx on the TX side of the channel when CTC is on, o_p_clk2core_rx or 
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o_p_clk2core_tx on the master channel when Channel Bonding is on (o_p_clk2core_tx when CTC is 
on), and o_p_clk2core_tx on the channel in the rest of cases. of o_p_clk2core_rx; 


e txclk is the i p tx cik fr core of the master channel when the Channel Bonding feature is on, 
otherwise it is the i_p_tx_clk_fr_core of the channel. 


2. Common Interface List 


Table 2-12 List of Commonly Used Interfaces? 


INTERFACE NAME CLOCK | INPUT/ DESCRIPTION 
DOMAIN | OUTPUT 
RESET SEQUENCE INTERFACE” 


i_free_clk clock Input The clock used to reset the sequence logic in the 
range of 10 to 100 MHz. 
i_pll_rst_{0..1} async Input Reset PLL and driven TX/RX channels, high active. 
i_free_clk PLL reset completion indication, active high. 
o_pll_done_{0..1} Output |O: indicates that LOCK was not completed during 


reset or PLL; 

1: Indicates that PLL completes LOCK. 

i_free_clk TX side reset completion indication, active high, 
o_txlane_done_{0..3} Output |can be used as user logic reset signal, in bonding 
scenario only the master channel indication signal 
can be used. 

o_tx_ckdiv_done_{0..3} |i free cik| Output |TX side rate switching completion indication, active 
high, at bonding 

In this case, only the master channel's indication 
signal is used. 

i_free_clk RX side reset completion indication, active high, 
o_rxlane_done_{0..3} Output {canbe used as user logic reset signal, in the 
bonding scenario only the master channel 
indication signal can be used. 
o_rx_ckdiv_done_{0..3} |i_free_clk| Output |RX side rate switching completion indication, active 
high, at bonding 

In this case, only the master channel's indication 
signal is used. 

HSSTLP POWER AND RESET INTERFACE (VALID WITHOUT THE USE OF RESET SEQUENCE, 
WHEN USING THE RESET SEQUENCE IS REPLACED BY THE RESET SEQUENCE FUNCTION) 
(SUBSTITUTE) 

i _p_lane_pd_{0..3} async Input Corresponds to the P_LANE_PD interface. 


* This list only describes common interfaces. For other interfaces, please refer to "2.3.1 2 Configuring IP Parameters", 
"2.3.1 4 Parameter Description", "2.5.2 Optional Interface Description"; the naming rules of HSSTLP IP interfaces are as 
follows: 

i_* indicates the input interface, o_* indicates the output interface; 

The {0..3} in the name represent the four names of 073, respectively, unless otherwise specified, they correspond to 
Channel 073 respectively, and the following parameter names follow the same rules. 

The reset sequence interface has a uniform constraint: the output signals are all in the i_free_clk clock domain; if not 
otherwise specified, the input signals will be synchronized in the i_free_clk clock domain inside the reset sequence logic, 
and the user needs to ensure that the inputs are hosted. The appendix reset sequence optional interface also has the same 
constraint. 
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i p plipowerdown_(0..1| async Input Corresponds to the P_PLLPOWERDOWN11 
) interface. 
i p tx lane pd cikpath | async Input Corresponds to the P TX LANE PD CLKPATH 
10..3) interface. 
i p tx lane pd piso (0. | async Input Corresponds to the P TX LANE PD PISO interface. 
.3) 
i p tx lane pd driver £ | async Input Corresponds to the P TX LANE PD DRIVER 
0..3) interface. 
i prx lane pd (0..3) async Input Corresponds to the P_RX_LANE_PD interface. 
i_p_lane_rst_{0..3} async Input Corresponds to the P_LANE_RST interface. 
i_p_pll_rst_{0..1} async Input Corresponds to the P_PLL_RST interface. 
i_p_tx_pma_rst_{0..3} async Input Corresponds to the P_TX_PMA_RST interface. 
i_p_pcs_tx_rst_{0..3} async Input Corresponds to the P_PCS_TX_RST interface. 
i _p_rx_pma_rst_{0..3} async Input Corresponds to the P_RX_PMA_RST interface. 
i _p_pcs_rx_rst_{0..3} async Input Corresponds to the P_PCS_RX_RST interface. 
APB INTERFACE 
i_p_cfg_clk clock Input Corresponds to the P_CFG_CLK interface. 
i_p_cfg rst i_p_cfg_ Input Corresponds to the P_CFG_RST interface. 
clk 
i_p_cfg_psel i p_cfg_ Input Corresponds to the P_CFG_PSEL interface. 
clk 
i p cfg enable i_p_cfg_ Input Corresponds to the P_CFG_ENABLE interface. 
clk 
i p cfg write i_p_cfg_ Input Corresponds to the P_CFG_WRITE interface. 
clk 
i p cfg addr[15:0] ip dg Input The address bus of the dynamically configured 
cik interface, where the high 4 bits are used as the 
chip select signal (see Table 2-2 for address space 
mapping) and the low 12 bits correspond to the 
P CFG ADDR[11:0] interface. 
i p cfg wdata[7:0] i p_cfg_ Input Corresponds to the P CFG WDATA[7:0] interface. 
clk 
o_p_cfg_rdata[7:0] ip cfg | Output |Corresponds to the P_CFG_RDATA[7:0] interface. 
clk 
o_p_cfg_int ip cfg | Output |Correspondsto the P_CFG_INT interface. 
clk 
o_p_cfg_ready ip cfg | Output |Corresponds to the P_CFG_READY interface. 
clk 
CLOCK INTERFACE 
i_p_refckn_{0..1} clock Input Corresponds to the REFCLK_CML_N interface. 
i_p_refckp_{0..1} clock Input Corresponds to the REFCLK_CML_P interface. 
o_p_clk2core_tx_{0..3} clock Output |Corresponds to the P_TCLK2FABRIC interface. 
i_p_tx{0..3} cik fr core clock Input Corresponds to the P TX CLK FR CORE interface. 
o p cik2core rx (0..3) clock Output |Corresponds to the P_RCLK2FABRIC interface. 
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i_p_rx{0..3} clk fr core clock Input Corresponds to the P_RX_CLK_FR_CORE interface. 
STATUS INTERFACE 
o_p_pll_lock_{0..1} async Output {Corresponds to the P_PLL_READY interface. 
Oo p rx sigdet sta {0..3 | async Output |Corresponds to the P RX SIGDET STATUS 
) interface. 


o p Ix cdr align 10..3) async Output {Corresponds to the P_RX_READY interface. 


o p pcs Ism synced (0.| async Output |Corresponds to the P PCS LSM SYNCED interface. 


.3) 
o p pcs rx mcb status | async Output |Corresponds to the P PCS RX MCB STATUS 
{0..3} interface. 
SERDES SIDE SERIAL DIFFERENTIAL INTERFACE 
i_p_l{0..3}rxn12 async Input Corresponds to the P_RX_SDN interface. 
i_p_l{0..3}rxp async Input Corresponds to the P_RX_SDP interface. 
o_p_l{0..3}txn async Output |Corresponds to the P_TX_SDN interface. 
o_p_l{0..3}txp async Output |Corresponds to the P_TX_SDP interface. 


USER-SIDE INTERFACE 


Data TXD interface, where the value of x coincides 
i_txd_{0..3}[x-1:0] txclk Input with the parameter TX Fabric Data Width (Bits), 
i p tx(0..3) clk_fr_core clock domain signal. 


i tdispsel (0..3)[x-1:0] txcik Input For forced 8b10b polarity and forced substitution 
from 12 to I1. 

fi tdispctrl (0..3), i tdispsel (0..3)) for 

2'b00: normal data sending 

2'b01: first 11/12 selection at the end of the frame 
according to IEEE 802.3 1000BASE-X specification 
protocol, with automatic replacement from I2 to I1 
if conditions are met; 

2'b10: forces the 8b10b code to have negative 
polarity; 

2'b11: forces 8b10b to code positive polarity; 
The interface is only valid when the TX Encoder 
parameter is configured to 8B10B; x=1 when TX 
Fabric Data Width(Bits)=8; x=2 when TX Fabric Data 
Width(Bits)=16, where bit 0 corresponds to 

i txd (0..3)[7:0] and bit 1 corresponds to i 
txd_{0..3}[15:8]; when TX Fabric Data 
Width(Bits)=32, x=4, where bit 0 corresponds to 
i_txd_{0..3}[7:0], bit 1 corresponds to 
i_txd_{0..3}[15:8], bit 2 corresponds to 
i_txd_{0..3}[23:16], and bit 3 corresponds to 
i_txd_{0..3}[31:24]. 


i_tdispctrl_{0..3}[ x-1:0] txclk Input 
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Control of the TXK interface, valid only if the TX 
Encoder parameter is configured to 8B10B, each bit 
corresponds to 8 bits si_txd_(0..3) see 

i tdispsel (0..3)[x-1:0] for the correspondence; 

1 indicates that the TXD is IEEE 802.3 1000BASE-X 
Specification of 8b10b Special Code-groups; 

O means TXD is IEEE 802.3 1000BASE-X 
Specification of 8b10b Data Code-groups. 


Controls the TXQ interface and is only valid if the TX 
Encoder parameter is configured to 
64B66B_transparent, 64B67B_transparent; 
indicates user-side Sequence counter input; 
where [5:0] is used for 64B66B_transparent and 
[6:0] is used for 64B67B_transparent. 

Controls the TXH interface and is only valid if the TX 
Encoder parameter is configured to 
64B66B_transparent, 64B67B_transparent; 
indicates synchronous word input; 

where [1:0] is used for 64B66B_transparent and 
[2:0] is used for 64B67B_transparent. 

Receive status code for the PCI Express PHY 
Interface (PIPE) interface: 

3'b000: normal end data; 

3'b001: The CTC module performed a SKIP add 
operation; 

o_rxstatus_{0..3}[2:0] rxclk Output 3'b010: The CTC module performed a SKIP delete 
operation; 

3'b011: PCle4byte mode, continuous deletion; 
3'b100: Bridge Over Flow; 3'b101: CTC FIFO Over 
Flow; 3'b110: CTC FIFO Under Flow; 
3'b111:Bridge Under Flow. 


i_txk_{0..3}[x-1:0] txclk Input 


i_txq_{0..3}[6:0] txclk Input 


i_txh_{0..3}[2:0] txclk Input 


Data interface RXD interface, where the value of x 
is consistent with the parameter RX Fabric Data 
Width (Bits), i_p_rx{0..3}_clk_fr_core when 
Clock domain signal. 

RDISP_ER interface, valid only when RX Encoder 
parameter is configured to 8B10B, each bit 
o_rdisper_{0..3}[x-1:0] rxclk Output |corresponds to 8 bits si rxd (0..3), see 

i tdispsel (0..3)[x-1:0], high level meter 

Show 8b10b Decoder detects Invalid Disparity. 
RDEC ER interface, valid only when RX Encoder 
parameter is configured to 8B10B, each bit 

o rdecer (0..3)[x-1:0] rxcik Output |corresponds to 8 bits si rxd (0..3), see 

i tdispsel (0..3)[x-1:0], high level meter 

Show 8b10b Decoder detects Invalid Code. 


o rxd (0..3)[x-1:0] rxcik Output 
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RXK interface, valid only when RX Encoder 
parameter is configured to 8B10B, each bit 
corresponds to 8bits i_rxd_{0..3}, see 
i_tdispsel_{0..3}[x-1:0] for correspondence. 

1 indicates that the RXD is IEEE 802.3 1000BASE-X 
Specification of 8b10b Special Code-Groups; 

O means RXD is IEEE 802.3 1000BASE-X 
Specification of 8b10b Data Code-Groups. 


RXD_VLD interface, valid only if RX Decoder 
parameter is configured as 64B66B transparent, 
64B67B transparent, 16bit or 32bit i_rxd_{0..3} for 
each bit 

1 indicates that the RXD data is valid; 

0 means the RXD data is invalid. 

RXH interface, valid only ifthe RX Decoder 
parameter is configured as 64B66B transparent, 
64B67B_transparent, each bit corresponding to 
o_rxh_{0..3}[2:0] rxclk Output |16bit or 32bit i_rxd_{0..3} 

Indicates synchronized word output; 

Where [1:0] corresponds to 64B66B transparent 
and [2:0] corresponds to 64B67B transparent. 

RXH VID interface, valid only when RX Decoder 
parameter is configured as 64B66B transparent, 
64B67B_transparent, each bit corresponds to 3 bits 
o_rxh_{0..3}. 

1 indicates that RXH data is valid; 

0 means the RXH data is invalid. 

The RXQ_START interface is valid only when the RX 
Decoder parameter is configured as 
64B66B_transparent, 64B67B_transparent. 

1 means the moment when the Sequence counter 
corresponding to the RXD data is 0; 

0 means the moment when the Sequence counter 
corresponding to the RXD data is not 0. 


o rxk (0..3)[x-1:0] rxcik Output 


o rxd vid (0..3) rxclk Output 


o_rxh_vid_{0..3} rxclk Output 


o_rxq_start_{0..3} rxclk Output 
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2.5.2 Optional interface description 


On the Misc page of the IP, a checkbox is also provided to select the optional interface for the 
HSSTLP and reset sequence, as shown in the table below. 


Table 2-13 Misc Page Optional Interface Parameters Table 


PARAMETERS DESCRIPTION CLOCK 
DOMAIN 
HSST OPTIONAL PINS 
Select whether to enable or disable 
P_REFCK2CORE_{0..1} o_p_refck2core_{0..1}(P_REFCK2CORE_{0..1}) interface. clock 


Select whether to enable or disable 


TX{0..3}_CLK2_FR_CORE i_tx{0..3}_clk2_fr_core(P_TCLK2_FR_CORE)_{0...3} clock 
ET interface. 


Select whether to enable or disable 

i p lx swing ctl 0 {0..3}( P TX SWING 10..3) 

) interface. 

Wheni p Ix swing ctl 0 (0..3) is 

1: indicates that the swing value is half of the value 
after the i_p_lx_margin_ctl_{0..3}[2:0] port selection; 
O: indicates that the swing value is the value after 
i_p_lx_margin_ctl_{0..3}[2:0] port selection. 

Select whether to enable or disable 
i_p_lx_margin_ctl_{0..3}[2:0](P_TX_MARGIN_{0. 
TX{0..3} Swing Control .3}[2:0] interface). async 
When i_p_lx_margin_ctl_{0..3}[2:0] is: x00: the 
pendulum value corresponds to the parameter 
PMA_CH_REG_TX_AMP_DACO; 

x01: swing value corresponding to the parameter 
PMA_CH_REG_TX_AMP_DAC1; 

x01: swing value corresponding to the parameter 
PMA_CH_REG_TX_AMP_DAC2; 

x01: Pendulum amplitude value corresponding 
parameter PMA_CH_REG_TX_AMP_DAC3. 


Select whether to enable the HSSTLP TX rate switching 
interface: i p tx ckdiv (0..3)[1:0] (P_TX_RATE_(0..3)) 
The following ports correspond to PLL{0..1}, see details 
UG040008_Logos2 Series FPGA High Speed Serial 
TX{0..3} Rate Channel | Transceiver (HSSTLP) User's Guide 

Select i_p_lane_sync_{0..1}(P_LANE_SYNC_{0..1}) async 
i_p_rate_change_tclk_on_{0..1}(P_RATE_CHANG 
E_TCLK_ON_{0..1}) 
Not selectable when the reset sequence is enabled. 


Select whether to enable the HSSTLP RX rate switching 
interface: async 
i_p_lx_rx_ckdiv_{O..3}[1:0](P_RX_RATE_{0..1}) 


RX{0..3} Rate Channel 
Select 
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Not selectable when the reset sequence is enabled. 
Select whether to enable the ELECIDLE interface: 


TX(0..3) ELECIDLE Enable | j p lx elecidle en (0..3)[1:0] (P_TDATA_{0..3}[45:44]). async 
Select whether to enable or disable 
RX{0..3} CLK2 FR CORE i_rx{0..3}_clk2_fr_core(P_RCLK2_FR_CORE)_{0...3} clock 
A => interface. 


Select whether to enable or disable 
RX{0..3}_Hi-z Control i_p_rx_highz_{0..3}(P_RX_HIGHZ_{0..3}) interface. Save 


Select whether to enable or disable 
RX{0..3} OOB Status o_p_lx_oob_sta_{0..3}( P LX OOB STA 10..3)) 
Interface. 


async 


Select whether to enable the Receiver Detect interface: 


RX{0..3} Detection i_p_lx_rxdct_en_{0..3}(P_TX_RXDET_REQ_{0..3}) async 
o_p_lx_rxdct_out_{0..3}(P_TX_RXDET_STATUS_{0..3}}). 


Select whether to enable or disable 
RX(0..3) CLK SLIP i p pcs word align en 10..3H P PCS WORD AL 


async 
IGN_EN[3:0]) interface. 
Selects whether to enable the 5 loopback mode control 
interfaces, namely: i p pcs nearend loop (0..3) 
(P PCS NEAREND LOOP 10..3)) interface; 
i p pcs farend loop 10..3NP PCS FAREND LOOP 10.. 
3}) interface; 
i p pma nearend ploop 10..3HP PMA NEAREND PL 
OOP 10..3)) interface; 
i p pma nearend sloop 10..3WHP PMA NEAREND SLO 
OP) (0..3) interface; 
i p pma farend ploop 10..3NP PMA FAREND PLOOP 
CH{0..3} Debug Bus Geer async 


See UG040008 Logos2 Series FPGA for configuration 
details. 

High Speed Serial Transceiver (HSSTLP) User's Guide; 
select whether to enable 
i_p_rx_polarity_invert_{0..3}(P_RX_POLARITY_INVERT_ 
{0..3}) interface; 

Select whether to enable or disable 
i_p_tx_beacon_en_{0..3}( P_TX_BEACON_EN_{0..3}) 
interface. 


RESET SEQUENCE OPTIONAL PINS 


Indicates whether to enable the i_pll_rst_{0..1} 
interface, which is only for display and cannot be 
PLL(0..1) Reset selected by the user; async 
i_pll_rst_{0..1} is the PLL (0..1) reset interface of the 
reset sequence, active high. 
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Indicates whether to enable the i_wtchdg_clr_{0..1} 
interface, for display purposes only, not user selectable; 
i_wtchdg_clr_{0..1} is the reset sequence internal 
watchdog clear signal, high valid, used to clear the 
watchdog internal alarm counter. 

For debugging purposes only. 

Indicates whether the o_wtchdg_st_{0..1}[1:0] and 
o_pll_done_{0..1} interfaces are enabled; 
o_wtchdg_st_{0..1}[1:0] reset sequence watchdog 
status indication signal, for debug use only: 

2'b00: watchdog wait status; 

PLL(O..1) Status 2'b10: Watchdog alarm status; i_free_clk 
2'b01: watchdog count status; 

o_pll_done_{0..1} is the reset sequence completion 
intermediate state, high13 is valid for debug use only. 


PLL{O..1} WatchDog Clear i_free_clk 


Selects whether to enable the i_rxlane_rst_{0..3} 
interface; i_rxlane_rst_{0..3} is the reset signal on the 
RX side of the reset sequence, active high; 

When CTC Mode (see parameter description) is not 
Bypassed, it is uniformly controlled by 
i_txlane_rst_{0..3}; 

When Channel 073 is single lane mode, 

RX{0..3} Reset i_rxlane_rst_{0..3} controls Channel 073 independently; async 
When Channel 073 is quad lane mode, i_rxlane_rst_0 
controls Channel 073; 

When Channel 071 is dual lane mode, i_rxlane_rst_0 
controls Channel 071; 

When Channel 273 is dual lane mode, i rxlane rst 2 
controls Channel 273. 
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Select whether to enable the i_rx_rate_chng_{0..3} and 
i_rxckdiv_{0..3}[1:0] interfaces of the reset sequence; 

i rx rate chng (0..3) is the reset sequence rate 
switching enable, valid on the rising edge; when 

o tx ckdiv done (0..3] is pulled high after the start of 
the toggle, only when i_free_clk clock domain signal in 
response to the next rising edge to start the toggle; 
Uniform control of TX/RX rate switching by 
i_tx_rate_chng_{0..3} when CTC Mode (see parameter 
description) is not Bypassed; 

When Channel 073 is single lane mode, 

i rx rate chng (0..3) controls Channel 073 
independently; when Channel 073 is quad lane mode, 
RX(0..3) Rate Change |i rx rate chng 0 controls Channel 073; 


Select When Channel 071 is dual lane mode, i rx rate chng 0 LESER 
controls Channel O"1; 
When Channel 2%3 are in dual lane mode, 
i_rx_rate_chng_2 controls Channel 273; 
When Channel 073 has multiple single lanes or a 
mixture of double lane and single lane, the RX side can 
only be rate switched when the corresponding 
o_rxlane_done_{0..3} of the working Channel is all set 
to 1; 
i_rxckdiv_{0..3}[1:0] and P_RX_RATE[1:0] mean one 
The i_free_clk clock domain signal needs to be stable 
until the rising edge of i_rx_rate_chng_{0..3} arrives. 
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RX{0..3} Debug Bus 


Select whether to enable the i_hsst_fifo_clr_{0..3} 
andi loop dbg {0..3}[2:0] interfaces, 

i pcs cb rst 10..3k; i hsst fifo_clr_(0..3) is valid 
only in dual lane mode or quad lane mode and 
Channel Bonding Mode (see parameter 
description) is Bypassed.i hsst fifo cir (0..3) is 
valid only in dual-lane mode or quad-lane mode 
and the Channel Bonding Mode (see parameter 
description) is Bypassed, so that the internal FIFO 
of the HSSTLP RX PCS can be cleared by entering a 
high pulse control after o txlane done (0..3) is 
set; 

In double lane or quad lane mode and the Channel 
Bonding Mode (see parameter description) is not 
Bypassed, the reset sequence is replaced by the 
internal signal fifo_clr_en_{0..3}; 

When enabled by the reset sequence, 

i loop dbg (0..3)[2:0] is used for loopback 
configuration and must be used in conjunction 
with the loopback mode guidance method defined 
in the UGO40008_Logos2 Series FPGA High-Speed 
Serial Transceiver (HSSTLP) User's Guide: 
Non-loopback mode: configured to 3'b000 

PMA Far-end parallel loopback: configured as 
3'b000 PMA Near-end parallel loopback: 
configured as 3'b011 PMA Near-end serial 
loopback: configured as 3'b000 PCS Far-end 
parallel loopback: configured as 3'b000 PCS Near- 
end Parallel loopback: configured as 3'b011 User 
logic loopback mode: configured as 3'b111 
i_pcs_cb_rst_{0..3} can be used to reset Channel 
Bonding and 

The module after it, high level is active. 


i_hsst_fifo_ 
clr_{0..3} 
clock domain 
is i_free_clk, 
i_loop_dbg 
_{0..3}[2:0] 
and 

i pos cb rs 
t (0..3) clock 

domain is 

async 


TX{0..3} Reset 


Selects whether to enable the i_txlane_rst_{0..3} 
interface; i_txlane_rst_{0..3} is the TX-side reset 
signal of the reset sequence, active high; 

When Channel 073 is single lane mode, 
i_txlane_rst_{0..3} controls Channel 0~3 
independently; 

When Channel 073 is quad lane mode, 
i_txlane_rst_0 controls Channel 073; 

When Channel 071 is dual lane mode, 
i_txlane_rst_0 controls Channel 071; 

When Channel 273 is in dual lane mode, 
i_txlane_rstn_2 controls Channel 273; 

When a channel shares a PLL with a channel in 
dual-lane mode, the reset operation must be 
performed at the same time. 


async 
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Selects whether to enable the 
i_tx_rate_chng_{0..3}, i_txckdiv_{0..3}[1:0] 
interfaces of the reset sequence; 
i_tx_rate_chng_{0..3} rate switching enable, valid 
on rising edge; when o_rx_ckdiv_done_{0..3} is 
pulled high after starting the rate cut in order to 
start the rate cut in response to the next rising 
edge, i_free_clk clock domain signal; 

When Channel 073 is single lane mode, 
i_tx_rate_chng_{0..3} controls Channel 073 
independently; when Channel 073 is quad lane 
mode, i_tx_rate_chng_0 controls Channel 073; 
When Channel 071 is dual lane mode, 

TX{0..3} Rate Change Select | j_tx_rate_chng_0 controls Channel 0~1; i_free_clk 
When Channel 2%3 are in dual lane mode, 

i tx rate chng 2 controls Channel 273; 

i txckdiv (0..3)[1:0] has the same meaning as 

P TX RATE [1:0] and needs to be stable until the 
rising edge of i tx rate chng (0..3) arrives, 

i free cik clock domain signal; 

When more than 2 lanes are from the same PLL, if 
only a single lane is rate switched, the lane that is 
not rate switched must be masked through the 
APB interface, see UG040008 Logos2 Series FPGA 
High Speed Serial Transceiver (HSSTLP) User's 
Guide. 


2.6 IP Register Description 
This section describes the HSSTLP IP-related register descriptions and access methods. 


2.6.1 Register Description 


See "UG040008_Logos2 Series FPGA High Speed Serial Transceiver" for the register description of 
HSST (HSSTLP) User's Guide [8]. 


2.6.2 Register Access 


User access to all LANE and PLL configuration registers is achieved through the APB bus interface, 
see "2.2.2 APB Bridge". 


2.7 Typical Applications 
For typical applications of HSSTLP IP, see "2.4 Example Design". 


2.8 Instructions and Notes 
2.8.1 RXPCS Align Timer Calculation Method 
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(JUMBO FRAME LEN + JUMBO_FRAME_NUM * 8) * 1/pcs RCLK 


1 


LINE_RATE Gbps+103/INNER_WIDTH 


INNER_WIDTH 


nee INNER_WIDTH 
TIME1 = — — 
FREE_CLK 
(JUMBO_FRAME_LEN*JUMBO_FRAME_NUM+8)+ 
RXPCS Align Timer = 7" = 
TIME1 


1 
/FREE_CLK 


_ JUMBO FRAME LEN + JUMBO FRAME NUM + 8 * FREE CLK 


LINE RATE * 103 


where: 


2.8.2 Clock Wiring 


JUMBO FRAME LEN indicates the length of a jumbo frame in bytes. 
JUMBO FRAME NUM indicates the number of jumbo frames. 

LINE RATE is the line rate in Gbps. 

FREE CLK is the free clock, 10" 100MHz. 
INNER WIDTH indicates the PCS internal data bit width of the HSST. 
PCS CLK indicates the HSST's PCS internal operating clock. 


In the application, the PDS software will automatically constrain the clocks o_p_clk2core_tx_(0..3) 


and o_p_clk2core_rx_{0..3} output by HSSTLP to the regional clock or the global clock. Pay attention 
to o_p_clk2core_tx_{0..3}, o_p_clk2core_rx_{O ..3) Whether the clock path after PDS routing meets 
the design intent. The clock properties can be constrained by the PDS software, or by editing the clock 
properties of the .fdc file. Taking the application example in this article as an example, the constraint 
method of editing .fdc is as follows. 


Constrain the clock o_p_clk2core_tx_{0..3} to the global clock: 


define_attribute {t:U_INST.o_p_clk2core_tx_0} {PAP_CLOCK_ASSIGN} {GTP_CLKBUFG} 
define attribute {t:U_INST.o_p_clk2core_tx_1} {PAP_CLOCK_ASSIGN} {GTP_CLKBUFG} 
define_attribute {t:U_INST.o_p_clk2core_tx_2} {PAP_CLOCK_ASSIGN} {GTP_CLKBUFG} 
define attribute {t:U_INST.o_p_clk2core_tx_3} {PAP_CLOCK_ASSIGN} {GTP_CLKBUFG} 


Constrain the clock o_p_clk2core_tx_{0..3} to the regional clock: 


define attribute {t:U_INST.o_p_clk2core_tx_0} (PAP CLOCK ASSIGN) {GTP_CLKBUFR} 
define attribute {t:U_INST.o_p_clk2core tx 1} (PAP CLOCK ASSIGN) (GTP CLKBUFR) 


define attribute (t:U INST.o p clk2core tx 2) (PAP CLOCK ASSIGN) (GTP CLKBUFR) 


define attribute (t:U INST.o p clk2core tx 3) (PAP CLOCK ASSIGN) (GTP CLKBUFR) 


2.8.3Physical constraints 


In the application, it is necessary to physically constrain the differential clock input pins of LANE, 
PLL, and PLL of HSSTLP through PDS in the .fdc file according to the actual single board, either through 
the PDS software to constrain the physical location or by editing the physical location of the .fdc file. 
Taking the application example of this paper as an example, the method of editing the .fdc constraint 
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Constraint to LANEO of HSSTLP: 
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When physically constraining the differential clock input pins of the PLL, the PDS must be version 
2021.1-SP6.2 and above. 


define attribute (i:U INSTU GTP HSSTLP WRAPPERCHANNELO ENABLEU GTP HSSTLP LANEO) (PAP LOC) (HSSTLP 364 918:U0 HSSTLP LANE) 


Constraint to PLLO of HSSTLP: 


define attribute (i:U INSTU GTP HSSTLP WRAPPERPLLO ENABLEU GTP HSSTLP PLLO) (PAP LOC) (HSSTLP 364 918:U0 HSSTLP PLL) 


define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 
define attribute 


:i_p_refckn_0j 
:i_p_refckn_0) 
:i_p_refckn_0) 
:i_p_refckn_0) 
:i_p_refckn_0) 
:i_p_refckp_0) 
:i_p_refckp_0} 
:i_p_refckp_0} 
:i_p_refckp_0} 
:i_p_refckp_0} 
:i_p_refckn_1) 
:i p_refckn 1) 
:i p refekn 1) 
:i_p_refckn_1} 
:i_p_refckn_1} 
:i_p_refckp_1) 
:i_p_refckp_1) 
:i_p_refckp_1) 
:i_p_refckp_1) 
:i_p_refckp_1) 


IPAP 10 DIRECTION} {INPUT} 


(PAP IO LOC) {E13} 

(PAP IO VCCIO) (3.3) 

(PAP IO STANDARD) (LVCMOS33) 
(PAP IO UNUSED) (TRUE) 


{PAP i DIRECTION} {INPUT} 


{PAP_IO_LOC} {F13} 

{PAP_IO_VCCIO} (3.3) 

{PAP_IO_STANDARD} (LVCMOS33) 

{PAP_IO_UNUSED} {TRUE} 
DIRECTION} {INPUT} 

{PAP_IO_LOC} {E11} 

(PAP IO VCCIO) (3.3) 

(PAP IO STANDARD) {LVCMOS33} 


{PAP Lo UNUSED} {TRUE} 


PE 


(PAP IO DIRECTION} (INPUT) 
(PAP I0 LOC) {F11} 

(PAP IO VCCIO) (3.3) 

(PAP IO STANDARD) {LVCMOS33} 
{PAP_IO_UNUSED} {TRUE} 


2.8.4 Application Restrictions Description 


channel: 


Constrain the differential clock input pins of PLLO and PLL1 to the CLKO and CLK1 differential input 
pins: 


In applications where different PLLs are used to provide clocks on the TX and RX sides of the 


e The PLL used for RX and the PLL used for TX need to be reset at the same time and cannot be reset 
separately; 


e TX-side PLL lock requires that both PLLs are detected as locked, i.e. o_p_pll_lock_(0..1) are both 
high. 


In applications that support OOB functionality such as SATA, the Electric Idle state of the link during 


physical layer initialization may cause the HSST RX signal detection state to be pulled low and the reset 
sequence will reset the RX PMA again, so it is recommended to design a separate reset sequence in 
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such applications. 


2.9 IP Debugging Tools 


For common problems encountered by users instantiating IPs, here are some ways to locate them. 


2.9.1 PLL LOCK unsuccessful 


Generally, the user completes the HSSTLP reference clock source configuration by constraining 
the reference clock pins in the fdc file, see "2.8.2 Clock Wiring", "2.8.3 Physical Constraints"; when 
there is a PLL LOCK failure. Regardless of whether the reference clock is shared or not, the clock pin 
constraints must be checked first to ensure that the constraints are consistent with the actual 


application scenario. 


2.9.2 Loopback mode failed 


Generally, users use ports to control HSSTLP to enter loopback mode, and they need to check the 
CH{0..3} Debug_bus and RX{0..3} Debug_bus options on the IP interface. Check whether the port 
i loop dbg 10..3) assignment meets the requirements, see Table 2-13. 


2.9.3 Word Align failed 


Generally, users enable the Word Align function of HSSTLP, and when Word Align is unsuccessful, 
first check whether the RX incoming data stream contains COMMA codes, then check whether the 
COMMA codes contained and the IP interface configuration COMMA codes match, and finally check 
the Word Align Mode configuration. 


Among them, CUSTOMRIZED_MODE indicates that HSSTLP only completes boundary alignment 
and needs fabric side to implement synchronous state machine, GE_MODE applies GE protocol, 
RAPIDIO_MODE applies RAPIDIO protocol, and other protocols are configured with XAUI_MODE, see 
Table 2-4. 
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Chapter 3 Appendix 
3.1 Reference Documents 


[1] Pango_Design_Suite_Quick_Start_Tutorial 
[2] Pango_Design_Suite_User_Guide 
[3] IP_Compiler_User_Guide 
[4] Simulation_User_Guide 
[5] User_Constraint_Editor_User_Guide 
[6] Physical_Constraint_Editor_User_Guide 
[7] Route_Constraint_Editor_User_Guide 
] 


[8] UGO40008_Logos2 Series FPGA High Speed Serial Transceiver (HSSTLP) User's Guide 


3.2 Glossary of Terms 


A 
APB Advanced Peripheral Bus 
C 
CDR Clock Data Recovery 
CTC Clock Tolerance Compensation 
G 
GE 1000BASE-X 
H 
HSSTLP High Speed Serial Transceiver Low Performance 
P 
PCIE PCI Express 
S 
SerDes Serializer Deserializer 
SGMII Serial-GMII Specification 
X 


XAUI 10 Gigabit Attachment Unit interface 
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3.3 List of abbreviations 
| 


IPC IP Compiler 


PDS Pango Design Suite 


3.4 Statement 
3.4.1 Copyright statement 


The copyright of this document belongs to Shenzhen Ziguang Tongchuang Electronics Co. Without written 
permission, no company or individual may disclose, reproduce or otherwise disclose or distribute any part 
of this document to a third party. Otherwise, the company will pursue its legal responsibility. 


3.4.2 Disclaimer 


This document provides only stage information, and the contents contained herein may be updated 
at any time without notice, depending on the actual conditions of the product. The Company shall not be 
liable for any direct or indirect damage caused by the improper use of this document. 


This document is provided "as is" without warranty of any kind, including any warranty of 
merchantability, fitness for a particular purpose or non-infringement, and any warranty that any 
proposal, specification or sample is mentioned elsewhere. no license, express or implied, to use any 
intellectual property is granted herein by estoppel or otherwise. 


The company reserves the right to modify the documents related to the company's range of 
products at any time without prior notice. 
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KOHTaKTbBI JIA TEeXHUYECKUX M KOMMEPYECKHUX BOMpocoB 
000 «HHK» 
r. CaHKkT-Ilerep6ypr, y1. 46J104KOBa, 4. 20, muTep A, od. 504 
contact@innek.ru 
+7 (812) 200-40-37 


KoMMeHTapHnu n pefvioxKeHHA no NepeBOsy NALIMTE Ha HOYTY 
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